Objective: Whether drains should be routinely used after laparoscopic cholecystectomy is still debated. We aimed to retrospectively evaluate the benefits of drain use after laparoscopic cholecystectomy for non-acute and non-inflamed gallbladders.
Introduction
Laparoscopic cholecystectomy is an increasingly accepted technique worldwide for the treatment of cholestasis. This technique has the advantages of a shorter hospital stay, an earlier return to normal activity, better cosmetic results, and lower rates of postoperative pain and complications than other techniques. Despite being a less invasive technique, some patients complain of postoperative shoulder pain, nausea, and vomiting [1, 2] . Some publications recommend the use of a short-term drain postoperatively based on the theory that high-pressure CO 2 insufflation during the operation and the accumulation of gas in the right subphrenic area leads to these complaints [2] [3] [4] . Routine drain use after laparoscopic cholecystectomy is still debatable. The main indication for drain use after laparoscopic cholecystectomy is to prevent a biloma or hematoma. According to the Cochrane Database Systemic Review, randomized clinical studies show no benefit of a drain [5] . Some studies even claim that drains are harmful [6] . The tendency of surgeons to use or not use drains seems to be a matter of habit and experience.
We aimed to evaluate the benefits of drain use after laparoscopic cholecystectomy for non-acute and non-inflamed gallbladders.
Materials and Methods

Study population
This was a retrospective study that enrolled patients who underwent laparoscopic cholecystectomy for cholestasis and who did not have cholecystitis, cholangitis, or pancreatitis during the operation, did not have contraindications to a laparoscopic approach, and who did not require a biliary tract intervention. Patients who had operations postponed because of acute cholecystitis or similar reasons and had a cholecystectomy later were included in the study. Patients who had a laparoscopic cholecystectomy converted to an open cholecystectomy for any reason or those who did not undergo ultrasonographic evaluation on the first postoperative day were excluded. The study was approved by the Institutional Ethics Committee, and informed consent was waived because of the retrospective design of the study.
Surgical procedures
The procedures were performed by the same team at Ataturk Training and Investigation Hospital, First General Surgery Clinic between 2008 and 2012; all of the surgeons had performed at least 50 laparoscopic cholecystectomy procedures. Under general anesthesia, an incision was made below the umbilicus, and a 10-mm trocar was inserted for CO 2 insufflation. Subsequently, other trocars were placed through subxiphoid, subcostal-midclavicular and subcostal-anterioraxillary incisions. The pneumoperitoneum pressure was set at 14 mmHg, and the CO 2 flow was set at 2 L/min.
Data collection
The medical files of the patients were examined retrospectively to obtain data on patient age and gender, history of cholecystitis attacks, complications during the operation (bleeding, gallbladder perforation, etc.), whether a drain was placed in the biliary tree during the operation, duration of any drains used, and duration of hospitalization. The volume of fluid collection detected in the subhepatic area on ultrasonography on the first postoperative day was recorded. In patients who had fluid collections, the collection was reassessed by ultrasonography 30 days postoperatively. For analysis, the volume of fluid was stratified into <5, 6-10, and >10 mL groups.
Statistical analysis
For the statistical analysis, the computer software Statistical Package for Social Sciences (Version 11.5, SPSS Inc., Chicago, Illinois, USA) was used. The Kolmogorov-Smirnov and Shapiro-Wilk tests were utilized to determine the distributions within groups. When comparing normally distributed groups, the chi-square and Kruskal-Wallis tests were used. Student's t-test was used to compare the mean values of groups. A P<0.05 was considered to be statistically significant.
Results
Patients' demographic and clinical characteristics
In total, 250 patients were included in the study. Their mean age was 47±13.8 years; 200 were female and 50 were male ( Table 1) . Seventy of the patients (28%) had a history of cholecystitis. Complications developed in six patients during the operation: bleeding in four and gallbladder perforation in two. Drains were placed in 51 patients (20.4%). The mean duration of drain placement was 3.1±1.9 (range 1-16) days. The mean duration of hospitalization was 4±2.9 days in patients with drains and 2.9±1.5 days in patients without drains. The presence of a drain prolonged the duration of hospitalization considerably.
Postoperative fluid collection
On hepatobiliary ultrasonography performed on the first postoperative day, a fluid collection was detected in the gallbladder fossa in 67 patients (26.8%). The mean volume of collected fluid was 8.8±5.2 mL. The fluid collection was <5 mL in 46 patients, 6-10 mL in 8 patients, and >10 mL in 13 patients. There were no significant effects of age, gender, and a history of previous cholecystitis attacks on the presence of a fluid collection. A postoperative fluid collection was recorded in 14 (28%) male patients and 53 (26.5%) female patients (P>0.05). The patients were stratified into 10-year age groups; no significant relationship was found between age and the presence of a postoperative fluid collection (P>0.05). A fluid collection was present in 28.6% of the patients with a history of acute cholecystitis and 26.1% of the patients without a history of acute cholecystitis (P>0.05).
Of the six patients who had complications during their operation, four had no fluid while two had fluid collections of 5-100 mL on the first postoperative day. Although the number of patients was small, there was no significant relationship between the occurrence of complications and the presence of a postoperative fluid collection.
With regard to the relationship between a fluid collection and drains, 52 of 199 (26.1%) patients without drains had fluid collections, compared to 15 of 51 (29.4%) patients with drains ( Figure 1) . The difference in the volume of fluid between the groups with and without drains was not significant. Of the patients with a fluid collection that was detected on the first postoperative day, only two still had fluid collections on repeat ultrasonography at 30 days, but their volumes were <5 mL. The fluid volumes in these patients on the first postoperative day were 19 and 9 mL.
Discussion
Thirty-one years after Langenbuch performed the first cholecystectomy in 1919 [7] , a cholecystectomy performed without drains was called the "ideal technique" in Germany [8] . Although many subsequent studies support this statement, the use of drains following cholecystectomy remains controversial [9] [10] [11] [12] . Although there is no supporting scientific evidence, it would not be a mistake to call the routine use of drains after abdominal operations a traditional practice. In view of the higher probability of preventing surgical complications, such as leaks and bleeding or of early detection with a drain, the frequency of drain use can be better understood. Other studies claim that closed drainage systems are not useful after abdominal operations, such as cholecystectomy [13] , colorectal resection [14] , and pancreatic resection [15] and suggest that drain use increases the likelihood of intra-abdominal and wound site infections and hence the duration of hospitalization with worsening lung function [13, 16] .
Laparoscopic cholecystectomy may be regarded as a standard operating technique because of quicker healing of cholestasis, lower rates of wound site and intra-abdominal infection, and shorter hospital stays. However, complaints such as postoperative shoulder pain, back pain, vomiting, and nausea related to pneumoperitoneum can occur after laparoscopy [1, 2] . In some studies of pneumoperitoneum, such complaints were more common in the high-pressure group than the normal-pressure group [17, 18] .
The real reason for placing a drain in the subhepatic area after cholecystectomy is the fear of biliary leakage or bleeding, which can lead to peritonitis. This makes drain use a more effective option in the presence of an aberrant biliary tract, suspicion of clipping the cystic canal, or when dissection is difficult enough to cause bleeding.
Myers described 'drain fever syndrome' after cholecystectomy in 1962 [4, 16] . In this condition, fever and right upper quadrant pain develop if a drain is in place for longer than 48 hours. The pain and fever disappeared spontaneously within 1-3 days and occurred in 23% of the group with drains and 4% in the group without drains [19] . This difference may be explained as follows: 1) the presence of a drain causes a foreign body reaction [20, 21] ; 2) the drain forms a connection between the peritoneal cavity and skin [22] ; and 3) the feeling of discomfort produced by the drain prevents patients from coughing [12] . Similarly, Cruse and Foord established that wound site infection was five times more common in the group with drains than in the group without drains [23] .
In our study, 67 of 250 (26.8%) patients undergoing laparoscopic cholecystectomy experienced fluid collection in the subhepatic area on hepatobiliary ultrasound (US) carried out on the first postoperative day. In a study of 130 patients, Kong et al. reported a postoperative subhepatic fluid collection in 25.5% of patients after conventional cholecystectomy [24] . The results of these two studies imply that the rate is independent of whether cholecystectomy is carried out conventionally or laparoscopically.
In conclusion, there is no relationship between the presence of a drain in laparoscopic cholecystectomy and postoperative fluid collection. We suggest that, in patients without complications, it is not necessary to place a drain to prevent fluid collection. In patients undergoing laparoscopic cholecystectomy and in whom a subhepatic fluid collection is suspected, when an ultrasonography evaluation is conducted during the early postoperative period, ultrasonographic follow-up is required only if the volume is >10 mL.
